Metabolic and proteomic differentials in head and neck squamous cell carcinomas and normal gingival tissue.
A high lactate content in malignant head and neck cancer (Head and neck squamous cell carcinomas, HNSCC) is associated with a higher risk of metastatic spread and lower overall patient survival. However, until present, the underlying mechanisms are not clearly understood. Here, a systematic comparison of glucose metabolism in HNSCC and homologous normal tissue is presented for the first time. The concentrations of glucose, lactate and ATP were measured in cryobiopsies of 29 human HNSCC and of 9 normal mucosa using bioluminescence imaging. The protein expression of lactate dehydrogenase (LDH) was analyzed by Western blotting. Tumors own a higher content of lactate and LDH in comparison with normal tissues. However, within the tumor group, the grade of LDH expression shows substantially strong variation and overlap with normal values. Furthermore, LDH expression was not correlated with tumor lactate content. Investigating a small subpopulation, patients with a short-term survival had significantly higher tumor lactate levels compared to patients with long-term survival. The data provide clear evidence of an enhanced glycolysis in tumors compared to normal tissue. This may partially but not completely attributable to an elevated expression of LDH. High tumor lactate levels may be predictive for restricted patient survival. In conclusion, lactate measurements, for example non-invasively with MRT, should be advanced for use in clinical routine as a supportive tool for tumor diagnosis and prognosis.